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ABSTRACT 
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the t ^pjay-and-ttie' viewelPAn^lec5^c_s ^tter-d nied to 
matchjhe sequence of the maskingHghTip^ie^paii^^j^? 
blccks^lhasldng"image topetrmt^gie^Ma^rnage.to be 
viewe^y^y-^ 

12 Claims, 1 Drawing Sheet 
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RELATED APPLICATIONS 

The present invention is related to commonly assigned 
U.S. patent applications having Sen Nos. 08/342,950 and 
08/342,514, entitled SECURE VIEWING OF DISPLAY 
UNITS USING A WAVELENGTH FILTER and SECURE 
VIEWING OF DISPLAY UNITS BY IMAGE SUPERPO- 
SITION AND WAVELENGTH SEPARATION, respec- 
tively, filed concurrently herewith, which have identity of 
inventorship and which are incorporated herein by refer- 
ence. The U.S. patent application Ser. No. 08/342,514 now 
was U.S. Pat. No. 5,537,476. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention is directed to video display security 
systems and more particularly to a system for optically 
masking a display image and selective removal of the mask 
for secure viewing of the display. 

2. Discussion of the Prior Art 

The widespread use of laptop computers has enabled 
users to access information in any location. Often, informa- 
tion is retrieved during meetings or while traveling between 
destinations where many other people besides the user may 
view the display. A problem arises where the information 30 
displayed is confidential and should be seen only by the user. 

While information security systems that provide various 
levels of security to multiple users on a network, such as that 
shown m^SrPaCNoT^S^Wr^bvide selected access to 
information, these systems do not protect unauthorized 35 
viewing of the information while it is being displayed. 

<^.-^^N^^;8843 directed to a system for 
providing selected viewing of a display to allow hearing 
impaired persons to view subtitles while others cannot see 
the subtitles. A liquid crystal display that produces the 40 
subtitles as polarized light can be seen only by viewers 
having polarized eyeglass lenses. Although selective view- 
ing is provided, it is not secure viewing in that anyone 
having polarized sunglasses can see the information on the 
screen. In addition, the selectivity is not switchable in the 45 
. event security is no longer required. 

Thus, there is a need for a system for f providing~secure, 
sdective:Mewmg-of-infonnati 
easily-enableli-and'Qis^ 



on the display. T^rmask of lighn*sca]ra-fro^ . 
the^sc^n^andjnu^ . 
display image. TJejniS^ 

a particular time and iritensitysequence such as with short 
5 bur^^f hj^atrana^ . 
is coupled to the source of the mask of light and has a timing ;. 
sequence that matches the encoded mask sequence. The 
electronic shutter which may be provided as a pair of 

eyeglasseszwomiby jhe^ewcrrwhen-ac mated^closes-at-the 
10 ctoe_intery_als,auv&^^ 
to therebyblockWmas^ 

see the primary image/Hx present invention hasjpplication .. 
not only in portable or omer computer'display "terminals,,but 
extends to any means ofllisplay^usmgiiemittcoVlight.. 
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The present invention is directed to an apparatus for 
pro viding:secure viewingrdf aprimaryjmage on a display by 
a viewer that mdu^eVmeahlffor gejierating-an:optical-mask 55 
for^U^Jn^e-and-meanszfor^separatm 
'tom:the:prmiary:image ; ;The optical mask is generatS'bya 
secondary image produced between the display and the 
viewer where the secondary image mixes with the primary 
image to obscure the viewing of the primary image. In order 
tq_ s cejhe^ primary image^the-viewer- must-have-t he^efflDs^ 
for, remgyj^^me'se^ 

In one embodiment of the present invention, a screen is 
disposed between the display and the viewer and a mask of 
light is introduced into the interior of the screen. The screen 65 
is transparent to enable the mask of light to be seen by the 
viewer. The screen also, does not distort the primary image 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic of the apparatus of the secure 
viewing display system in accordance with the present 
invention. 

HG.^-is"an'example-of-au^ng~sequence-for-me-mask 
of light of tosecure-viewing-display-system-of-thepresent : ; 
Hnvention.-^ 

FIG. 3 is a schematic of a cathode ray tube having the 
secure viewing display system of the' present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring now to the drawings, a schematic of the appa- 
ratus 10 of the present invention for providing secure 
viewing of display units is shown in FIG. 1. Apparatus 10 
includes a thin,_transparent sheet of rnateriaL12ran?elec- 
^tronic - shutter -1 4 r an d ~a~ coiurol L me ans ; 1 6 . : %kT transparent 
sheeTn^pJaw^ 

contaiiung^e imaget^^ ; 
optically coupled-to^thctransparent sheet-U^hlleibeing 
elecgi(^yj»^^ . 
parent^eet421ui^^ l ^afe f bo tii^o^oned^? 
between the viewer 20and thrdisplayi8. The control means 
16 generates light waves depicted by rays 22 that are 
introduced into one or more edges of the sheet 12 through, . , " 
for example, a light guide or other optical coupling means . 
24. Sheet 12 must be made of material that is thin enough so 
that it does not significantly distort the primary image, to be 
viewed that is on the display 18. The light waves 22 which 
can be white or colored light travel through the sheet, with 
a fraction of the light 28 escaping from the front and back 
surfaces of the sheet 12. The light 28 escaping from the front 
surface 26 of the sheet 12 forms a mask of light that mixes 
with light 30 from the primary image to be viewed thereby 
obscuring the primary image. The rays .28 of the masking 
light are in effect a secondary image that mixes with the rays 
30 of the primary image to prevent the primary image from . 
being viewed. 

The secondary image or mask of light in the preferred 
embodiment of the present invention consists of short bursts 
of light The short bursts may be either in equal time 
intervals or at random intervals. FIG. 2 is one example of a 
possible intensity versus time plot for the mask of light. As 
can be seen, the short bright bursts of light are produced at 
inegujar_time mteryalsJT^tin 

c bursts of light act as an cncryptioji cpde.that car^beselected 
by-theuser.. A sjxobejigto 

light that can be used to produce the secondary image that 
is introduced into the transparent sheet 12. The electronic 
shutter 14 separates the optical masking light 28 from the 
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primary image 30 to permit the primary image to be viewed 
by the user 20. The masking light 28 is removed from view 
with the electronic shutter 14 in front of the viewer's eyes by 
matching the on/off control of the srmtterTto Tthe'rtirriirjg^ 
^sequence_of ^e-ma skmg~lighuThe n^h^ 
isl)rovided : by-contJoraeans 1 16rFpr example, me shuttej^l? 
is switc^eddAer transparent^ of the 

electronic contrjbjjneans^ sequence 
as jhe masking light rThereforeVin order to view mVprirnary 
image^&e^shuttcr^l4 is switched to opaque whenever the 
maskmglight is-b&ng-display^ 

of uptime. The encryption' code-for me Inalldn^iightcan 

be-seletted^jfthej^ 

HgtifgeneTationlS^ 

14 will also be adjustable to match the selected encryption 15 
code. 

It is desirable that the shutter 14 be open far longer than 
it is closed, and therefore it is preferred that the masking 
light be in short bursts. Since the switch times of the shutter 
14 and the time between the subsequent bursts of light is 
faster than the eye can track, or in other words, faster than 
30-60 times per second, me primary image is made visible. 
Electronic shutters are known and have been made in the 
form of electronic controlled eyeglasses used in liquid 
crystals. 

In an alternative embodiment shown in FIG. 3, a cathode 
ray tube 32 is modified to provide a space 34 between the 
cover plate 36 and the phosphorus screen 38 into which the 
light 22 is introduced to generate the masking light 28. In 
this embodiment, the separate sheet of material 12 is unnec- 
essary, but all other elements including the control means 16 
and shutter 14 are required. 

. The security means of the present invention is disposed 
between the Display and the viewer, which ensures that no 
one else can see the display except for the person having a 
shutter means coupled to the controller that controls both the 
timing of the masking light arid the timing of tie electronic 
shutter. The separation of the primary and secondary images 
in the present invention is by time sequencing. This seci 
feature is easily disabled by turning off the masking light, 
and such a switch function can be easily provided with the 
control means 16. Therefore, where security is no longer 
required, the user need notuse thespecial shutter eyeglasses 
to view the p rimary ima ge^By having" the sliuttel^lectrpni^~; 45 
c^y-coupled-to-the-rentrollCT^ the encoded/. 

secorida^ r maskihg:light,-the -shutterzis ■easily^ynchronized^ 
witgSh^ 

^th e^senJITie-elect ro^ 

irr^ge-not^on^e^^playjj y an-amount d^terrn inedlby the 
rauo^o^oae^he^i^^ 

,-Thisis controllable to some extent.byjhe.userand allows 
aiflexibUi^b^iewng. J """""^-J 

In accordance with the present invention, a viewer who' 
does'hothave shuttered eyeglasses coupled to thecontroller 
forgenerating-&e~rnasking-H^ 
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art that the foregoing and other changes in form and details 
may be made therein without departing from the spirit and 
scope of the invention which, should be limited only by the 
scope of the appended claims. 

Having thus described the invention, what is claimed as . 
new and desired to be secured by Letters Patent is: 

1. An apparatus for providing secure viewing of a primary 
image on a display by a viewer comprising: 

means focgenerating-anxptica^a^ 
ge^^tingTs^ondary image between the display and 
the viewerpsaid-seconjdary ir^ 
primary image to obscure tlie^iewing of the primary 
image; and 

means for separating said optical mask from said image 
by removing the secondary image from the view of 
only the viewer, so that the viewer only sees the 
primary image. 

2. The apparatus of claim 1 wherein said means for 
removing the secondary image is coupled to said means for 
generating the secondary image. 

3. Hie apparatus of claim 2 wherein said means for 
generating a secondary image includes means for selectively 
generating light in a predetermined form, and said means for 
removing the secondary image being adjusted to block the 
selected form of light of said secondary image. . 

4. An apparatus for providing secure viewing of a primary 
image on a display by a viewer comprising: 

a sa^nTd^tedT6T-beihg:disposed 
i and : said-viewer; ^~~ r . ' ' . — ^ 

means for generating a mask of light on said screen with 
an encodedlime^andinte^ity 7 ^ 
light mixing, with said primary image to obscure view—- 
ing of the primary image; and 

viewing means for use by the viewer for separating said 
mask of light from said primary image to allow the 
primary image to be viewed only through said viewing 
means, so that the viewer only sees the primary image. . 

5. The apparatus of claim 4 wherein said viewing means 
is in communication with said means for generating a mask 
of light, said viewing means being adapted to block said 
mask of light. 

6. The apparatus of claim 5 wherein said viewing means 
includes an electronic shutter.^——— 
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image,. preferably a featureless image that is . produced by the J 
secbridaryTpreferably randomly~generated r maskingimage^ 
T^^sldng-image^is~switchable_so.that z Esccurity-is-not 
^csired^mc^masking^light can be switched. offjo. allow 60 
anyone- to see AjTundlstorted-priniary^image 

While the mvention^hay^been" particularly shown and ' 
described with respect to illustrative and preferred embodi- 
ments thereof, it will be understood by those skilled in the 



7. The apparatus of claim 4 wherem^aioVscreen is a-thin^ 
transparent ~sheet of material, said mask of light Seing 
transmitted into_the_interior of sai d shee t of material. ^ 

8. Theapparatus of-claim 6 whereinsaid electronic shutter 
includes-COTttpj-means for^pro^idrng a timing~sequence 
matched tolhe encoded time an d inten sity-sequence of-said 

cmaskxf-light. . • ^ ^ 

9/r^apr)aratus of claim-83rtierein said electronic shutterj 
r is'compriseiof^eyeglasses w^^by-mevielverX 

10. The apparams~of-clairrr8~wherein-said electronic 
shutter is comprised of electronically controlled liquid crys- 
tals. . 

11. The apparatus of claim 4 wherein said screen is 
provided between a cover plate and display of a cathode ray 

12. Thejippa^^ 
_and mtensity sequenceTis random in one orbotiTof time and 
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